Interleukin (IL)-6 mRNA expression is stimulated by insulin, isoproterenol, tumour necrosis factor alpha, growth hormone, and IL-6 in 3T3-L1 adipocytes.
Interleukin (IL)-6 has recently been shown to be an adipocyte-expressed cytokine. Its serum concentrations are elevated in insulin resistance and obesity. For further evaluation of IL-6 gene expression regulation, fully differentiated 3T3-L1 adipocytes were treated with various hormones known to induce insulin resistance. IL-6 mRNA content was measured by quantitative real-time reverse transcription-polymerase chain reaction. Interestingly, treatment of adipocytes with 100 nM insulin, 10 micro M isoproterenol, 10 ng/ml tumour necrosis factor alpha (TNFalpha), and 500 ng/ml growth hormone (GH) for 16 h stimulated IL-6 mRNA expression 2.3-fold, 47-fold, 74-fold, and 1.4-fold, respectively (p < 0.01). In contrast, treatment with 100 nM dexamethasone significantly decreased IL-6 expression to 32 % of control levels (p < 0.01), whereas triiodothyronine and angiotensin 2 did not have any effect. Furthermore, stimulation of IL-6 expression was time-dependent with maximal stimulatory effects detectable after 1 h of insulin, isoproterenol, and GH addition and 12 h of TNFalpha, respectively. Moreover, isoproterenol's effect could be almost completely reversed by pretreatment of 3T3-L1 cells with the beta-adrenergic antagonist propranolol and mimicked by stimulation of G S -proteins with cholera toxin and adenylyl cyclase with forskolin and dibutyryl cAMP, respectively. Finally, IL-6 strongly induced its own expression in a time-dependent fashion. Taken together, our results demonstrate that IL-6 expression in adipocytes is governed by an autocrine positive feedback loop and upregulated by insulin, isoproterenol, TNFalpha, and GH. In concert with this adipocytokine's upregulation in states of decreased insulin sensitivity such as obesity and diabetes, the data support a possible role of IL-6 as a selectively regulated mediator of insulin resistance.